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(54) LOW-PRESSURE PROCESSING DEVICE 

(57)Abstract: 

PURPOSE: To prevent adhesion of particles to an object 
to be processed within a load lock chamber provided 
together in a low-pressure processing device and also 
facilitate a mechanism for carrying the object to be 
processed. 

CONSTITUTION: Within first and second load lock 
chambers 12, 14 provided together in a process chamber 
10, wafer placing pedestals 64, 68 for standing ready for 
wafers and supporting pins 66, 70 for transferring wafers 
are provided. Within a carrying arm arranging chamber 20 
coupled with the process chamber 10 through a gate 
valve 26, a carrying arm 76 is arranged. This carrying 
arm 76 is a carrying arm that freely expands or 
contracts and rotates and moves vertically, and passes 
through the process chamber 10 to expand to the wafer 
susceptors 64, 68 within the first and second load lock 
chambers 12, 14, and carries semiconductor wafers W 
between the process chamber 10 and the first and 
second load lock chambers 12, 14 under the control of a 
carrying control part. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A reduced pressure processor characterized by providing the following A 
processing room which performs predetermined processing to a processed object under 
reduced pressure A conveyance means installation room in which it comes to install a 
conveyance means for connecting with said processing room through the 1st switchgear, 
connecting with atmospheric air and a load lock chamber which can be opened for free 
passage through the 3rd switchgear at said processing room through the 2nd switchgear, 
and conveying said processed object between said processing rooms and said load locks 
chamber under reduced pressure 

[Claim 2] Said conveyance means is a reduced pressure processor according to claim 1 
which has an extensible arm for processed object conveyance from said conveyance means 
installation room to said load lock chamber through said processing room. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the reduced pressure processor which put 
the load lock chamber side by side in the processing room which performs predetermined 
processing to a processed object under reduced pressure. 
[0002] 

[Description of the Prior Art] In the semiconductor manufacturing process, with the 
reduced pressure processor which performs processing of etching, ashing, membrane 
formation, etc. under reduced pressure, in order to intercept carrying in and taking out of 
the semiconductor wafer (processed object) to a processing room from atmospheric air and 
to perform it, it has been usually to make a processing room adjoin and to prepare a load 



lock chamber. Generally, a load lock chamber can be open for free passage with atmospheric 
air through the 2nd gate valve while it is formed in airtight ** and connected with a 
processing room through the 1st gate valve (switchgear). 

[0003] The configuration of the conventional typical reduced pressure processor which 
established the load lock chamber in drawing 3 is shown. This reduced pressure processor 
is predetermined processing (Chemical Vapor Deposition), for example, CVD, to a 
semiconductor wafer under reduced pressure. The processing room 100 which processes, 
The 1st load lock chamber 102 for carrying in an unsettled semiconductor wafer to this 
processing room 100, The 2nd load lock chamber 104 for taking out the semiconductor 
wafer [ finishing / processing ] W from the processing room 100, The 1st cassette chamber 
106 for carrying in to this reduced pressure processor the wafer cassette CR which holds 
the unsettled semiconductor wafer W, It consists of the 2nd cassette chamber 108 for taking 
out the wafer cassette CR which holds the semiconductor wafer [ finishing / processing ] W 
from this reduced pressure processor. 

[0004] The processing room 100 and the 1st and 2nd load lock chamber 102,104 are 
connected through the gate valve 110,112, respectively. Moreover, the 1st load lock chamber 
102 and the 1st cassette chamber 106 are connected through a gate valve 114, and the 2nd 
load lock chamber 104 and the 2nd cassette chamber 108 are connected through the gate 
valve 116. It connects with the vacuum pumps 115,117,119, such as a rotary pump or a 
turbo molecular pump, through piping 114,116,118 in the processing room 100 and the 1st 
and 2nd load lock chamber 102,104, respectively. In the middle of piping 114,116,118, the 
solenoid valve 120,122,124 for turning on and off vacuum length of the processing room 100 
and the 1st and 2nd load lock chamber 102,104, respectively is formed. 

[0005] Two or more sheets CR, for example, the wafer cassette held 25 sheets, are carried in 
to the 1st cassette chamber 106 in the unsettled semiconductor wafer W under an 
atmospheric-pressure condition in the predetermined location near a chamber entrance. 
After the wafer cassette CR is carried in in the 1st cassette chamber 106, a gate valve 114 
turns an aperture, a solenoid valve 120 is turned on, and evacuation of the 1st load lock 
chamber 102 and the 1st cassette chamber 106 is carried out to a predetermined degree of 
vacuum. 

[0006] Under this vacua, one wafer W is picked out at a time from the wafer cassette CR by 
the hand arm 126 arranged in the pars intermedia of a chamber 106, and it is conveyed by 
it to the wafer delivery section 128 prepared in the inner part of [ inner ] the chamber 106. 
and the rotation prepared in the 1st load lock chamber 102 the elastic conveyance arm 
136 receives the unsettled wafer W from the wafer delivery section 128 in the 1st cassette 
chamber 106 through a gate valve 114, and carries out loading of the received wafer W to 
the wafer installation base 134 in the processing room 100 through a gate valve 110. three 
hole 134a prepares in the wafer installation base 134 at intervals of 120 degrees -- having - 
each hole - in 134a, support pin 134b is inserted in in the state of loosely fitting, at the 
time of loading of Wafer W, each support pin 134b projects above the surface of the 
installation base 134, and Wafer W is received. 



[0007] in addition, the upper and lower sides of three by which the wafer delivery section 
128 in the cassette chamber 106 was set up by the each perpendicular at intervals of 120 
degrees -- it has movable support pin 128a. The vacuum chuck 130 for performing 
alignment (cage hula doubling) of the orientation flat of Wafer W and the wafer periphery 
marginal detection sensor 132 are formed near [ wafer delivery section 128 ] this. 
[0008] The processing room 100 is always maintained by the vacua with a vacuum pump 
117, except when it has the interior of a room purged, and it performs processing to Wafer 
W under a predetermined degree of vacuum, the rotation prepared in the interior of a room 
of the 2nd load lock chamber 104 after processing is completed - the elastic conveyance 
arm 140 receives the wafer [ finishing / processing ] W from the installation base 134 in the 
processing room 100 through a gate valve 112, and passes the wafer W to the wafer delivery 
section 138 of the 2nd cassette chamber 108 through a gate valve 112. This wafer delivery 
section 138 is also equipped with support pin 138a which was respectively set up by the 
perpendicular at intervals of 120 degrees and in which vertical migration of three is free. 
Next, the wafer [ finishing / processing ] W is conveyed from the wafer delivery section 138 
by the hand arm 140 arranged in the pars intermedia of a chamber 106 to the wafer 
cassette CR near a chamber entrance. If this wafer cassette CR is loaded with 25 wafers 
[ finishing / processing ] W the number of predetermined sheets, for example, the wafer 
cassette CR will be taken out from the 2nd cassette chamber 108 under an ambient 
condition. 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the conventional reduced 
pressure processor, the conveyance arm 136,140 was formed in the load lock chamber 
102,104, respectively, and these conveyance arms 136,140 were performing carrying in and 
taking out of the semiconductor wafer W to the processing room 100 through the load lock 
chamber 102,104. However, when the conveyance arm 136,140 carried out rotation 
telescopic motion, there was fault of adhering to the wafer W which the particle (dust) 
which comes out from an arm drive thru/or its circumference is conveying. Fluctuation of 
an atmospheric pressure acts on an arm drive, and particle tends to generate especially the 
interior of a room of a load lock chamber 102,104 in order to repeat an atmospheric 
pressure condition and a vacua frequently. Moreover, in the conventional reduced pressure 
processor, in order to form the conveyance arm 136,140 in any load lock chamber 102,104 
respectively, there were many driving shafts of the pulse motor for driving a conveyance 
arm as well as equipment cost increasing that much, CPU control made it complicated and 
the fault that control speed fell also had it. 

[0010] This invention aims at offering the reduced pressure processor which reduces the 
number of shafts of the device in which a processed object is conveyed, and achieves 
simplification of cost reduction, and a device and control while it was made in view of this 
trouble and prevents adhesion of particle on-a processed object in a load lock chamber. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a reduced 



pressure processor of this invention It connects with a processing room which performs 
predetermined processing to a processed object under reduced pressure through the 1st 
switchgear at said processing room, and the 2nd switchgear is minded. Atmospheric air 
and a load lock chamber which can be opened for free passage, It considered as a 
configuration which has a conveyance means installation room in which it comes to install 
a conveyance means for connecting with said processing room through the 3rd switchgear, 
and conveying said processed object between said processing rooms and said load locks 
chamber under reduced pressure. 
[0012] 

[Function] A processed object is carried in to the load lock chamber under a 
standard- atmospheric- pressure condition, for example, an atmospheric pressure condition, 
through the 2nd switchgear. Evacuation of the load lock chamber is carried out to a degree 
of vacuum equivalent to a processing room after carrying in of a processed object. After an 
appropriate time, the 1st switchgear is opened for free passage by the aperture and a load 
lock chamber is opened for free passage by the processing room. Under this condition, the 
conveyance means currently installed in the conveyance means installation room develops 
to a load lock chamber through the 3rd switchgear and 1st switchgear, and a processed 
object is carried in to the processing interior of a room from a load lock chamber. If it 
finishes carrying in, return and the 3rd switchgear will once close a conveyance means to 
the conveyance means installation interior of a room. Moreover, the 1st switchgear is also 
closed. Thus, where a processing room is sealed, predetermined processing to a processed 
object is performed. After this processing is completed, a conveyance means by which the 
1st and 3rd switchgears are installed in the aperture and the conveyance means 
installation room develops to the processing interior of a room through the 3rd switchgear, 
and a processed object is held or supported and is taken out to a load lock chamber through 
the 1st switchgear. 
[0013] 

[Example] Hereafter, the example of this invention is explained with reference to drawing 1 
and drawing 2 . Drawing 1 is the schematic plan view showing the configuration of the 
reduced pressure processor by one example of this invention. 

[0014] The processing room 10 in which this reduced pressure processor performs 
predetermined processing of etching, CVD, etc. to a processed object, for example, a 
semiconductor wafer, under reduced pressure, The 1st load lock chamber 12 for carrying in 
an unsettled semiconductor wafer to this processing room 10, The 2nd load lock chamber 14 
for taking out the semiconductor wafer [ finishing / processing ] W from the processing 
room 10, It consists of conveyance arm installation rooms 20 in which it comes to install the 
conveyance arm for conveying the semiconductor wafer W between the processed object 
standby room 32 for making the unsettled semiconductor wafer W and the semiconductor 
wafer [ finishing / processing ] W stand by, and the processing room 10 and the 1st and 2nd 
load lock chamber. 

[0015] While the 1st and 2nd load lock chamber 12 and 14 is connected through gate valves 



22 and 24, respectively, the conveyance arm installation room 20 is connected with the 
processing room 10 through a gate valve 26. The 1st and 2nd load lock chamber 12 and 14 
is further open for free passage in the processed object standby room 32 through gate 
valves 28 and 30. The vacuum pumps 42, 44, 46, and 48, such as a rotary pump or a turbo 
molecular pump, are connected to the processing room 10, the 1st and 2nd load lock 
chamber 12 and 14, and the conveyance arm installation room 20 through piping 34, 36, 38, 
and 40, respectively. In the middle of piping 34, 36, 38, and 40, the solenoid valves 50, 52, 
54, and 56 for turning on and off vacuum length of the processing room 10 and the 1st and 
2nd load lock chamber 12 and 14, respectively are formed. 

[0016] The processed object standby room 32 is a clean room which has predetermined 
cleanliness, and is maintained by standard atmospheric pressure, for example, 
atmospheric pressure. Near the entrance of the processed object standby room 32, the 1st 
and 2nd cassette tables 16 and 18 keep a suitable gap, and are arranged. The wafer 
cassette CR which holds the unsettled semiconductor wafer W in the 1st cassette table 16 is 
laid, and the wafer cassette CR which holds the semiconductor wafer [ finishing / 
processing ] W is laid in the 2nd cassette table 18. It connects with the rotation drive motor 
(not shown), and the sense of the cassette CR on a table is changed into these [ 1st ] and the 
2nd cassette table 16 and 18 by arbitration by rotating by the rotation drive of this drive 
motor. Among both the tables 16 and 18, the vacuum chuck 58 for cage hula doubling and 
the possible support pin 60 of vertical migration are formed. Moreover, the wafer periphery 
marginal detection sensor (not shown) is also formed near. 

[0017] The conveyance arm 62 in which telescopic motion / rotation / vertical migration is 
free is formed in the center in the processed object standby room 32. This conveyance arm 
62 performs telescopic motion / rotation / vertical migration under control by the 
transfer-control section (not shown) of this reduced pressure processor, and conveys Wafer 
W between the 1st and 2nd cassette tables 16 and 18 in the standby room 32 or the support 
pin 60 for cage hula doubling, and the 1st and 2nd load lock chamber 12 and 14. 
[0018] The wafer installation base 64 for wafer standby is arranged in the interior of a 
room of the 1st load lock chamber 12. three hole 64a prepares in this wafer installation 
base 64 at intervals of 120 degrees having - each hole - the upper and lower sides for 
wafer delivery in 64a - the movable support pin 66 is inserted in in the state of loosely 
fitting, similarly, the wafer installation base 68 for wafer standby arranges also in the 
interior of a room of the 2nd load lock chamber 14 - having - the upper and lower sides of 
three for wafer delivery to this wafer installation base 68 ~ the movable support pin 70 is 
inserted in in the state of loosely fitting at intervals of 120 degrees. 

[0019] Thus, the wafer installation bases 64 and 68 for wafer standby and the support pins 
66 and 70 for wafer delivery are formed in the interior of a room of the 1st and 2nd load 
locks chamber 12 and 14, and transport devices, such as a wafer conveyance arm, are not 
prepared in it. 

[0020] The wafer installation base 72 for processing is arranged in the center in the 
processing room 10. When plasma etching is performed at the processing room 10, a cooling 



medium is supplied to the wafer installation base 72. When CVD is performed at the 
processing room 10, the wafer installation base 72 is heated with heating wire or a lamp, 
three hole 72a prepares in this wafer installation base 72 at intervals of 120 degrees - 
having - each hole -- the upper and lower sides for wafer delivery in 72a - the movable 
support pin 74 is inserted in in the state of loosely fitting. Moreover, although not 
illustrated, the equipment for performing predetermined processing to the wafers W, such 
as piping for supplying raw gas indoors, and components are arranged thru/or connected to 
the processing room 10. 

[0021] The conveyance arm 76 is installed in the conveyance arm installation room 20. 
Although this conveyance arm 76 is a conveyance arm in which ordinary telescopic motion / 
rotation / vertical migration is free, it consists of especially this examples so that it can 
elongate through the processing room 10 to the 1st and 2nd load lock chamber 12 and the 
wafer installation bases 64 and 68 in 14, and conveys the semiconductor wafer W under 
control by the transfer-control section between the processing room 10 and the 1st and 2nd 
load lock chamber 12 and 14. 

[0022] Next, the wafer conveyance actuation in the reduced pressure processor of this 
example is explained about drawing 1 and drawing 2 . In drawing 2 , each ** 10, 12, and 14 
and the evacuation section for 20 (piping, a solenoid valve, vacuum pump) are omitted for 
easy-izing of an illustration. 

[0023] First, at the processed object standby room 32, the wafer cassette CR which holds 
the unsettled semiconductor wafer W is laid on the 1st cassette table 16 with the sense, i.e., 
the sense [ being carried in from an entrance side ], as shown in drawing 2 with a worker or 
a carrier robot (not shown). Next, the cassette table 16 carries out predetermined angle 
rotation in the direction of an arrow head A, and the sense can be changed so that the wafer 
cassette CR may counter with the conveyance arm 62 of the center of a processed object 
standby room. On the other hand, it is laid with the sense as the wafer cassette CR shows 
to drawing 2 also on the 2nd cassette table 18, and a table 18 rotates in the direction of an 
arrow head B, and the wafer cassette CR is turned to the conveyance arm 62 side. 
[0024] As hand 62a is expanded even for the wafer cassette CR on the 1st cassette table 16, 
ejection shows one wafer W and arrow head ** shows, it conveys the taken-out wafer W to 
the vacuum chuck 58 for cage hula doubling, and the conveyance arm 62 passes it to the 
support pin 60 for delivery. Here, cage hula doubling or alignment of Wafer W is performed 
by the conventional method. After cage hula doubling is completed, next, the conveyance 
arm 62 delivers Wafer W, from the support pin 60 of business, as arrow head ** shows, it 
conveys reception and its received wafer W to the 1st load lock chamber 12 through a gate 
valve 28, and passes it to the support pin 64 for wafer delivery in ** 12. 

[0025] In the 1st load lock chamber 12, if Wafer W is carried in, a gate valve 28 will close, a 
solenoid valve 52 will turn on, and evacuation of the inside of ** 12 will be carried out to a 
predetermined degree of vacuum by the vacuum pump 44. Wafer W is laid in the wafer 
installation base 64 during this vacuum length. After vacuum length finishes, the support 
pin 64 for wafer delivery goes up, and Wafer W is lifted. And a gate valve 22 opens and the 



1st load lock chamber 12 is open for free passage with the processing room 10 tinder a 
reduced pressure condition. The processing room 10 is maintained by the reduced pressure 
condition with the regular predetermined degree of vacuum with the vacuum pump 42, 
except when it has the interior of a room purged. 

[0026] The gate valve 26 by the side of the conveyance arm installation room 20 is also 
opened at the same time the gate valve 22 by the side of the 1st load lock chamber 12 opens 
as mentioned above. The conveyance arm installation room 20 is also always maintained by 
the reduced pressure condition with the degree of vacuum comparable as the processing 
room 10 with the vacuum pump 48, except when it has the interior of a room purged. If a 
gate valve 26 opens, as the conveyance arm 76 currently installed in the conveyance arm 
installation room 20 shows by the dotted line L, expanding migration will be carried out 
toward the 1st load lock chamber 12, and Wafer W will be received from the support pin 64 
for wafer delivery in the 1st load lock chamber 12 by hand 76a. And the received wafer W is 
conveyed to the wafer installation base 72 in the processing room 10, as arrow head ** of 
drawing 2 shows, and the support pin 74 for wafer delivery there is passed. If Wafer W is 
passed to the support pin 74, the conveyance arm 76 will degenerate and will retract hand 
76a in the conveyance arm installation room 20. Thus, if carrying in of the wafer W from 
the 1st load lock chamber 12 to the processing room 10 is completed, gate valves 22 and 26 
will be closed. In this way, predetermined processing to Wafer W is performed in the sealed 
processing room 10. 

[0027] After processing is completed in the processing room 10, in order to take out the 
wafer [ finishing / processing ] W to the 2nd load lock chamber 14, while the gate valve 24 
by the side of the 2nd load lock chamber 14 opens, the gate valve 26 by the side of the 
conveyance arm installation room 20 opens. A gate valve 24 precedes opening and 
evacuation of the interior of a room of the 2nd load lock chamber 14 is carried out to the 
predetermined degree of vacuum by the vacuum pump 46. It elongates to the installation 
base 72 in the processing room 10 first, and next, the conveyance arm 76 conveys the 
received wafer W to the wafer installation base 68 in the 2nd load lock chamber 14, as 
reception shows to hand 76a and arrow head ** of drawing 2 shows, and it passes the wafer 
[ finishing / the support pin 74 for wafer delivery to processing ] W to the support pin 70 for 
wafer delivery there. After passing Wafer W to the support pin 70, the conveyance arm 76 
degenerates, and in order to retract hand 76a in the conveyance arm installation room 20 
or to carry in the following unsettled wafer W to the processing room 10, it is elongated to 
the 1st load-lock-chamber 12 side. 

[0028] In the 2nd load lock chamber 14, after Wafer W is carried in, while a solenoid valve 
54 turns off and vacuum length is stopped, a gate valve 30 can open. In the meantime, 
Wafer W stands by on the wafer installation base 68. And after the inside of the 2nd load 
lock chamber 14 is in an atmospheric pressure condition, the conveyance arm 62 in the 
conveyance arm installation room 20 develops in the 2nd load lock chamber 14, and as 
reception shows Wafer W from the support pin 70 for wafer delivery and arrow head ** of 
drawing 2 shows, it conveys the received wafer W even to the 2nd cassette table 18. 



[0029] Thus, wafer conveyance actuation to one wafer W is performed. Number of sheets 
[ predetermined ], for example, after the wafer cassette CR is able to change the sense into 
an entrance side, if loaded with 25 sheets, the cassette table 18 rotates -in the direction of 
arrow head B', and the wafer [ finishing / processing to the wafer cassette CR on the 2nd 
cassette table 18 ] W will be taken out with a carrier robot etc. from the processed object 
standby room 32. 

[0030] As mentioned above, in the reduced pressure processor of this example, the 
conveyance arm installation room 20 always maintained under reduced pressure is 
connected with the processing room 10 through a gate valve 26, and the conveyance arm 76 
currently installed in this conveyance arm installation room 20 takes out the wafer 
[ finishing / the processing to the 2nd load lock chamber 14 from the processing room 10 ] W, 
while carrying in the unsettled wafer W from the 1st load lock chamber 12 to the processing 
room 10. Conveyance means, such as a conveyance arm, are not established in the 1st and 
2nd load locks chamber 12 and 14. For this reason, even if vacuum length and 
atmospheric-air disconnection are repeated in each load locks chamber 12 and 14 and it 
changes an atmospheric pressure frequently, there are few possibilities that particle may 
occur indoors, therefore they can prevent adhesion of particle to Wafer W. Moreover, since it 
is always maintained by the reduced pressure condition equivalent to the processing room 
10, even if a gate valve 26 opens the conveyance arm installation room 20 in which the 
conveyance arm 76 is installed, there is little fluctuation of an atmospheric pressure and 
there are few possibilities of particle coming out from the drive of the conveyance arm 76 
etc., or soaring. Therefore, there are also few possibilities that particle may adhere to the 
wafer W under conveyance in the processing room 10. 

[0031] Moreover, in the reduced pressure processor of this example, by one conveyance arm 
76, since carrying in of the unsettled wafer W from the 1st load lock chamber 12 to the 
processing room 10 and taking out of the wafer [ finishing / the processing to the 2nd load 
lock chamber 14 from the processing room 10 ] W are performed, the installation number of 
a conveyance arm has been conventionally halved as compared with equipment. Therefore, 
it is also possible to also reduce by half the burden of the transfer-control section (CPU) as 
well as the ability to reduce equipment cost, since the pulse motor driving shaft for a 
conveyance arm drive is halved, and to aim at improvement in easy-izing of a software 
development and control speed etc. 

[0032] Furthermore, in the reduced pressure processor of this example, the pivotable 
cassette tables 16 and 18 are formed in the processed object standby room 32, and the sense 
of the wafer cassette CR is made to be changed on each table by arbitration. According to 
such a rotary table device, it is possible to double the sense of the wafer cassette CR with 
the carrying-in / taking-out direction and the conveyance arm 62 side in the processed 
object standby room 32. Therefore, it is also easy to attach the photosensor for wafer 
detection in hand 62a of the conveyance arm 62, to make hand 62a scan in the vertical 
direction to the wafer cassette CR, and to per 



EFFECT OF THE INVENTION 



[Effect of the Invention] The conveyance means which according to the reduced pressure 
processor of this invention connected the conveyance means installation room manageable 
in the reduced pressure condition with the processing room through the switchgear, and 
established it in this conveyance means installation interior of a room as explained above 
Since it was made to convey the processed object between the processing room and the load 
lock chamber While a conveyance means becomes unnecessary in a load lock chamber and 
being able to prevent effectively generating of the particle in a load lock chamber thru/or 
adhesion on a processed object Since it can be managed with one conveyance means even if 
it puts side by side two or more load locks chamber in a processing room, it is not necessary 
to increase the number of shafts of a conveyance device, and simplification of reduction of 
equipment cost, and a device and control can be achieved. 
DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic plan view showing the configuration of the reduced 
pressure processor by one example of this invention. 

[Drawing 2] It is a schematic plan view for explaining the wafer conveyance actuation in an 
example. 

[Drawing 3] It is the schematic plan view showing the configuration of the conventional 

reduced pressure processor. 

[Description of Notations] 

10 Processing Room 

12 14 Load lock chamber 

16 18 Cassette table 

20 Conveyance Arm Installation Room 

22, 24, 26, 28, 30 Gate valve 

32 Processed Object Standby Room 

42, 44, 46, 48 Vacuum pump 

62 Conveyance Arm 

64, 70, 72 Wafer installation base 

66, 70, 74 Support pin for wafer delivery 

76 Conveyance Arm 
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DRAWINGS 

[Drawing 1] 




[Drawing 21 
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n-^ftK'g 1 1 4 , 116, 118^LTD-^'J# 
>7 p *^:«^-^^>y^C0^^>yi 1 5, 1 
17, U9IC»8SnW5. Bf 114, 116, 

1 1 8<D&*fc:fcju tn^n^if i o o*ckt«gi f 

I2©D-HPy^l 0 2, 1 0 4CDfi£3l#£;t> 
• ^^-TafcJ6cDm^l 2 0, 1 2 2, 1 2 4#^!tf 

[0 0 0 5] mi <DJl±:y h^>Al 0 6 ±m. 

a>^i «a#i2o***>icft:D, mi 

0D-KD-/^ii o 2*5«i:^lcD*ir-/ h^*>A 

[0 0 0 6] ^5&>SJt3S««<OTT, ft>/U0 6O 
traWteEffcSn&A^FT-- Al 2 6tC<fctK ^XA 

^jir-/ hCR^^^xyNW^i^-r^^^ffi^n, ^ 
a? >ni o e^mzmt^tiTt^jL/^fmv^i 2 8 

^«wsnTVisiiiK#»Beft3&:iRSi7-Ai 3 easy 
— bw?i 1 4^tt^i0*t7 h^t>/u 0 

6rt©#XA3W-«l,«l 2 8d^*«l^i;\WSS 
ttJ&oT, ^-(D^ttmofe^XAW^y— h/VV^l 1 
0£*bTffi3ffi£l 0 OfiO^XAlg-^l 3 4\ZU — 

"r-oVTZo ^xAtwi3 4tn 120 0 nm 

T3O0?L 1 3 4 atimttZtl, Ml3 4a^:^ 

^tr>i 3 4 b*mmtmxmmtstiT&r). ^xaw 
OD-7 J -r>^«rfctt#3ti*t;>i 3 4b^ti^i 3 
4 cD^ffict 0 -LKi^tB LT^xAW£gtti&3 J; 5\zte 

[0 0 0 7] b^>Al 0 6^f)XA 

2tf*L«12 8H 1 2 0° MH-e#**tfc:Mfc3 
tlfe3*<0±T»»BllB^3E»fcr>l 2 8 a€«ATli 
£<D^XAgtt2&bg&l 2 8frfjfi^«, CXAW0 

t>it) &?r Sfc&cDA^-A^v^ 1 3 0 43<fcrP> 
XA^«j|WftUi1r>1f 1 3 2Wtf>nt^^ 

40 [0008] j^iiiooit ^rt*A— ^$n-5«ra 

n, ^^^ScDTT^XAW^-r^^a^fr^o 
MWfeTt^i, f2(DD-FP7^HO40D^ 

y— hAV^ 1 1 2 **1/Tj81i 1 0 0 ft<Dmmi$ 1 

3 4^£*&S^O^X7\W£gtt^oT, -£o#XA 
WSy-h/U^l 1 2&ft\sTM2<Dtj±y > 
Al 0 8 0!)XA§W*,ffil 3 S^m?. ^CD^XA 

3 8 fc, 120 0 fiaPiT#*^iti;:£l££ 

50 nfc 3 *<0JiT»»eft&£J»lf>l 3 8 aSIA^. 
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3 

\zmwtt<ti1tr\>)*T—J* l 4 0££t>> £xAStf« 

L£&1 3 8^^^^>A*AP#i5CD«>XA^-t:-/ NCR 
IW^X/N^ty h CRISIS 2 ©a-fey hft>^ 

i o 8d^«m$n5. 

CO 0 0 9] 

MMI^f D-HDy^l 0 2, 1 0 4ft»: 
•87-A1 3 6, 1 4 0««tl4?nKtt. ZtlZom 

3 6, 1 4 0|:«t!9P-HDy^ll02, 
10 4 &ftVT®m& 1 0 0^©¥»##XAW<D|RA 

6, 1 4 O^liltefflBTSiefcr-AJBftasi^^b^ 

M^tm vifn0D-Hp y ^^io2, 104 

fct>*^rJBjSIT— 1 3 6, 1 4 0 &«tt*£«>> ^-CQ 

[ooio] ^jerk. ^*w«Afc«*T3a:$nfe 

[0 0 11] 

fete, *xnom&kwmm\±. ^mrxmrnmrnzM 

IB D — H D v 2 m <h co ffiT gftBB {ftffl s# CD £fr 5 Tc 
[0 0 12] 

KPN*. P^Hp^^I^fflliiciun^ ^co 

a*sg 3 cop§^^s^^ i <Dmmmm&ifri>xn- k d * 



(3) ^^¥6-5 3 3 0 4 

4 

fc, &\e>Mm&wbmvz>, z.<D£v\zLx&im'&& 

i0 [0 0 13] 

*«&ttwr*. ant *&w<D—mmm\z&z>&& 

[0 0 14] CCDMEjUttWt «B£TT*t«a#fc 
ft©«l$fr3ftISiot, £CD#t3S^l 0(c£Aa 

<&¥*#tf XA&ik\T*&fc<D3l 1 COD- HDy^» 

i 2<h, yim^i ofcz&mm&<D¥m#vx./\w%M 

lilt* fei6©I 2 OD- K D y 1 4 3c#L3!09¥ 

*T*<fe«>0««l3a*»«^3 2a:, 1 0 

1, « 2 (0 D - H D y ^ t i©BT*t»^XAWOlB 

gi2o^6i^n5. 

[0 0 15] fflJS^i ofcKt *i, *2<&n— Fny 

^12, M^-tn^ny-h/^2 2, 24^ 

h/^2 6^lT3^n§o 351, SH2coa-K 
Dy^I12, 14tt«6ty-h^2 8, 3 0$ 
30 ^LTtII#:^3 2fcHLT^6. 1 
0, *1, Jg2C9n— Hnvy^Si 2, 14*J:tX*3l 
7-AM!2 0l:lt ^n^ttSE^3 4, 3 6, 3 
8, 4 0^lXD-^iJ^>^fd^-^f 5^> 
^©S^>^4 2, 4 4, 4 6, 4 8*t»jHteftT 
^SoB2W3 4, 3 6, 3 8, 4 0 CO&iHcte, *e*Ve 
nMI^lO^t/Il, «20D-|«D^ai2 > 
1 4C0^^^|^$^-> • ^^-r^^cfeCO^^S 0, 5 
2, 5 4, 5 6Wt^nW§ 0 

[0016] m$imitwwm3 2\t. mfevm&m&m 

«»*n*. *ffl31ft:«r«a[3 2©AaftiSfctt, Hi 
43J:^2(D^^^ h-r— 6, 1 8#^^;&flflRi 
SBViTEf^ntV^. f&l<D*±y h^~^fJVl 6 

tcte, ^MSo^^^^xAW^Jjx^-r^^XA^ir^/ 
hCR#m@£tU m2(D^fir^ h^-^H 8tCU, 

®S^cD^^^x/\w$i(x^-r^>^xy\^^^ he 

6, i8it mte^ift^-^ (H^-a-i-) 
$nr*3D, c: coffin— *<D\&m&mxmm$'z>z.L 

50 \Z&r> s 7—7)),±<Dt!±*> hCRC0[Sj^^ftj@ctC^A 
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5 

te^U 7 7^tffl0A^a-A5 1 ty^ 5 8*5cfctf± 

iH 6, 1 8 SfctttU 776t)*ffl©S»e>6 0 t 
JSl, f§2(DD — HDy^Jl 2, Ht^TOXA 

CO 0 1 8] ^10D-HDy^ll 2®Sftl:ll # 

#XA«R#6 4fcttl 2 0' BHT3^0?l6 4a^ 

ttfC, 8I20OD — KD>>^f 1 4C0^ftt£&, »^XA?f 
«JB<Dr>XA«g#6 8#qER£tU 
6 8fc^XAStt«Lffl<0 3*©J:T»»nr«>&:XRFfcr 
>7 0£U2 0° rafiiT2l«*M8^#ii$nT^^o 
[0 0 19] £C0£5fc. Jgl:fc£tffg2C0n-KD*/ 

£6 4, 6 8 t^XA*»«b«<DSJ9i;>6 6, 7 0 

[0 0 2 0] jfilll 0rt<0**fctt, 81«©^xa 
RR#7 2#qER£ftT(r>«. IMIOT/7XVX 

#a*tt*;*n*. iiii 0TcvD«ifft>n5*^ 

MMtStlZ. ilCO^XA«@-&7 2{C«1 2 0° fiBRlrC 
3^)C0?L7 2 a*tR»sn, *a7 2aftl:IWXAS 
*t»b«©±-F»»Br«ftja*b!>7 4a9fRRKR-TH* 

[0 0 2 1] «»7-ARM2 0ftl:tt 1 mi^T-A 

7 eajRRanxn*. u©«i7-A7 6n #*ico 
mmxitmz, mmmi o&m^xmi, »2<dd-k 

D, ^^12, 14ftO>)XAtW6 4 l 6 8*T# 
OTT. M^l 0t»K »2(DO-KDy^l 
[0 0 2 2] ^fc, BlWtfB2to«, #^fl£0!l(7> 



{4) #i?6-5 3 3 0 4 

6 

14, 2oio^iM oev, g£#> 

[0 0 2 3] «A«HHIt3 2£&fr>?, 

orpj^T, » 1 © *t y hr-^ 1 6 ±i:«i$n 

10 *©tS7-A6 2 t»fiit*J:5fcH#«A6n 

*ty hCR*tgf2|^tj : ^«:fitT ? «i$n, J~ 
7)V1 S&£t$lB<Dljfalzm&lsX, ^XA^t^hC 
RfcHRSiT'— A 6 2«Jc^t^n-5. 

[0 0 2 4] 1I7-A6 211 I10^Nt^ 
)1>1 6±09XA*tyhCR*-CA>K6 2 a 

s^Tifto^xAwsfljtoaju ^^owl^^x 

T^xh, ^CtC^tr— A6 2«^X7\W^^^LffiC0 
^fcf>6 O^^^ttltO, fOf^of^XAW^ 
^^©T^-T J; o \Ztf- blWy 2 8 $^LT^ 1 cod 
"^7^1 2^»8U SI 2rtCD*XAgtt« 

[0 0 2 5] ^1 COD— 2tH ^XAW 

2^>L, JE9#>^4 4l:j;0ai 2 ft*tW*©* 
*0 £**Tft&#«;*n*. ^CO^^I^CO^ *XAW 
IWXAtK6 4tti$n-5. Xft9l$30V||t>« 
^XAStf«lffli8fcr >6 4*«±#LT^XAW 

10D-Kp^ii2 ttXEttMTTXU 1 0 t.m 

[0 0 2 6] ±IB(Oci;5f:LTll©D-HDy^i 
2ffl©y-h;U^22^< < i:^fc 1 R3S7-AR 

4? @^2 o«oy-hn;^2 6 t>M<« mmr-jumm 
8 \z& ^ timmmm 1 o t mmmnn&m'vwzvtm 

-ARg^2 0|*gfcRIB$nT^S«ai7— A7 
^LT^f<i:5f^l<0D- KDy^Sl 2 1C[pO#>oT 
ftS&l&U A>K76aTSlOD-HDy^Sl2 
rt<0#XA3tf«WB3fc#fc:>6 4#>&9XAW*Stf 
&Z>. -eUT, f0§^o;OXAW$g|2(D^TO 
3 izf&wm 1 0 f*)CD^XAi»k 7 2 

l> J e-<o^xA^^Lffi^if>7 4^-ro sc» 
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7 

fc?>7 4t«>XAWMtt, «S57-A7 6tt«ai / 
TA>K7 6 a^^jtT-A^@^2 0 fifc^l 

2 2, 2 6WtHi;*. C5LT«««nfcjB31*l OA 

to o 2 7] mm^i oft-e&imtimT-f&ts mmm 

2 6*^<, ^2<2D— Kn-/£?^1 4CD^f*j&, tf— 

6fct 5feTMil 0^tl^7 2^T#ILT, 
XAaJt«b^S»fcr>7 4^f>^!^Or> XAW ^ 
A>K 7 6 afcgtf^D, ^C-e©§Wo^^XAW 
&®2 0^@T^*rj:5{Cm2CDD— KDy^*l 4 

b«*»tT>7 Ofc«T. X#*bf>7 OIC^XAW^^ 
bfc^, «a7-A7 6tt«HiUT, A>H76aM 
^T— At^^2 OWc§lo&£>£}0\ *-5^tt*<Z>* 
^I^XAW^It 1 0 tCjRAf lCQD— 

CO 0 2 8] *2©D-HDy^S14m tfXAW 
«WASnfct, «B# 5 4 LT*S5l€T^jkJ6 

snsttfefc, y-s;t;^3 o*«Btt&n*. ;icd 

IHK !>IAWtt!>JAtW6 8±TWit4. 
D"Fny^HrtST#filT*T, fXAStHI 

ijb^j*i?> 7 o*^»>xAw&att5tt), 

o fc*XAW«H 2 <D^^J©T^-r <fc 5 tC^ 2 O^ir 

[0 0 2 9] £<0«fc5fcbTl*©^XAWfc#^5tf 

iC^JAAty hCRMI^©^xAWMM 
*&t^B2 5«8asnfc^5«, ^t^hr^ 
18^EPB' ©#|S]fc:llH6LT\ ^XA^tyhCR 
«AP^tCf6j#&^^n^:±T^S^^3 2#> 

[0030] ±m<D£v\z, *$mm<DM&fmmmT? 

^IT-Ai9!©^2 0 W^©£ftTV>£lft&7— A 7 6 
*«, ^l©D-FD 7 ^ti 2*>S8L3ffiSl 0-\co^® 
a^XAW<Z>«ASff5i:a:t)fc, fil^l0^^2 
(DO HOy^il 4 ^\CDM3S^r^CD»>X/NWC0«gtij$ 

fr^e ^l*5£tf3!2<Dn— Fo^^Si 2, 1 4^gfc 



(5) <ffl¥6-53 304 

{HIT- A 7 6 ^^1 lt^^^7- Aill 2 

o \t. isftmwm i o tmm&mEEvtmzm&znzft 

y-bWl72 6*tBB^T«bftBE<0*»A«il>^:< > 

10 

[0 0 3 1] *^M<0M£E«3g^@Ttt, 
©117^7 6^01, ^10D-HPy^ii2 
JfcfcJftMl 0^<Z)^^XAWcoa&A<^ #13!^ 1 
0^^20)D-FDy^^l 4^<2#l^8r#.<D<>XA 

(CPU) <D 

[0 0 3 2] S£iC> #§&»0y<B^jE&3gg@*m, & 

18£|£lj\ ^;UJbT^X7\^ir^ hCRCOft^ 

$:ft^tc^^.6n^><i;5tcbTV^ 0 5£;[H|^!&^ 
-:^^«Ji^;:cfc*U^. !)JA*t9 KCROfDj^SrJftA 

• «tB*is»cb«»3ffl#:#«^3 2pwmmr-2± 6 2 

-A6 20A>F6 2 a{c^XA^m^0^ir>1^^^ 
ttU &XJ\%±y hCRtC>t#LTA>H6 2 a£_hT 
50 #ft(CX^>£l*T\ ^XA;frHz>> hCR^JCD^XA 

[0 0 3 3] fc*5, ±«Lfe«JS#lT?tt, ilOD-F 
Dy^Sl 2^MI^^XAW^Mi^l OlcH&AT 

^©^xaw^MI^i O^&tttfJTSfcftofiMas 
£Lfct& ^tl^COU— FD7^ 1 2, 14 0>#*T# 
XAWC0JRA • a&ffi£fT5<fc5fcLTfcJ:^ 0 
»M32fc*W^ »l*«fcrX*2CD*-fey 
40 6, 1 8±©f>XA*ty KCRcD-en-enjC^l 

litODxAW, »I»*o^xAWSlM!it-6 J: 5 1: 

— 7^<»i&mmt2'D\zmz>b<D-c\tfc<. 10 

7-A««*&2ofi(±»^*c:t*RrtB-c**. * 

L D-FPy^Il2, 14C*t7hft>A^ 
RU W£TT9xAWMty hft>/tty-h/t 
;^2 8, 3 Otvm^mA &5{ZT2>Z 
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CO 0 34] 



.20 



J0 



[0 2] *M«te^»*^XAMK8»fP*»W-r-5)_* 

[W^ogi^] 

1 0 jMMS 

12, 14 D-KDy^i 

16, 18 ttyhT—Vfr 

2 0 «&i_y~A^f_f_ 

2 2, 2 4, 2 6, 2 8, 3 0 *f—b/W7 

3 2 «*2_3S#f$«!_ 

4 2, 4 4, 4 6, 4 8 MQ#>7 

6 2 *&_y-A 

6 4, 70, 72 >yx./\mmi$ 

6 6, 7 0, 7 4 ^XA§ltIbffi^fcf> 

7 6 Sft_y-A 
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